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Field Methods and Procedures 





Agencies which participated in the field sampling program during 1960 


and 1961 are listed below, together with the number of stations sampled by each 





agency: 
Number of 
Agency Stations Sampled 
State Department of Water Resources 146 
State Department of Fish and Game 1 
United States Corps of Engineers 6 
United States Bureau of Reclamation 22 
City and County of San Francisco Maat 
TOTAL 180 


Water samples are collected in May and September for mineral, radiolog- 
ical and bacterial examination. Water samples are collected the other ten months 
for partial mineral analysis and bacterial examination. The samples collected 
monthly for bacterial examination are kept in portable ice boxes until mailed to 
the laboratory in special containers. Every effort is made to get the samples to 
the laboratory as quickly as possible. 

At the time the samples are collected for laboratory examination, field 
determinations are made for dissolved oxygen (DO) by the modified Winkler method; 
water temperature, and pH. Visual inspection is made of the stream or lake and 
the physical conditions are noted. 

Where possible, the sampling stations have been selected so as to be at 
or near stream gaging stations so that gage heights can also be recorded at the 
time the water samples are soatenteds Instantaneous stream discharges at the time 


of sample collection are then obtained. 


Laboratory Methods and Procedures 





Methods of mineral and bacterial analysis, in general, are those de- 
scribed in the American Public Health Association publication "Standard Methods 
for the Examination of Water and Sewage," 11th Edition, 1960. In some cases, the 
methods described in the following publications also have been employed: 


U. S. Geological Survey, "Methods for Collection and Analysis of 
Water Samples," Water Supply Paper 1454, 1960. 


California Department of Public Works, Division of Water Resources, 
"Methods of Analysis," October 1955. 


The following tabulation indicates the constituents analyzed for in the 


various types of analysis.performed in connection with this program. 


alts 


Types of Analysis 





Constituent 


Standard 
mineral 


Partial : Bacterial 
mineral : 


Radiological 





ote Conductance 


Total dissolved solids 
Percent sodium 
Hardness 
Turbidity 
Coliform 
Temperature?/ 
Dissolved oxyge 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate 
Bicarbonate 
Sulfate 

- Chloride 
Nitrate 
Fluoride 
Boron 

Silica 

Phosp te 

Zin 


Ironc/ 

Coppers/ 

Aluminum© 
Manganese® 

Arsenic® 

Hexavalent chromium 
Dissolved alpha 
Solid alpha 
Dissolved beta 

Solid beta 


b 





mM mM RM OM OM 


MM OO OO OM OR OM OO OO OO OOS 


a/ pH is determined both in the field and in the laboratory. 


b/ Field determination. 


c/ These constituents are normally designated as heavy metals. 


mM OM 





The methods and procedures of sample preparation and determination of 


radioactivity in surface waters is as follows: 


1. 


Sample Preparation 





A. 


On receipt in the laboratory, each sample is well mixed, and two 250-ml 
portions taken. Each is acidified with a few drops of glacial acetic 
acid, and two drops of colloidal graphite suspension (Aquadag) added. 


Each portion is filtered under suction through a membrane ("Millipore") 
filter, which retains suspended particles of approximately 0.2 microns 
diameter and larger. Filters are treated with an antistatic preparation 
(Merix Anti-Static No. 79-OL) to eliminate any extraneous electrostatic 
charge. 


The filtrate is placed in a 250-ml volumetric flask, inverted, and the 
mouth placed in a 1-3/4" x 1/4" aluminum culture dish in a "chicken- 
feeder" type arrangement. The flask is supported by a ring stand; the 
dish rests on a hotplate adjusted so that the sample is taken to dryness 
at a temperature well below boiling. ; 


At this point, there are duplicate samples of both suspended solids and 
dissolved material from each original water sample ready for determination 
of radioactive content. 


Determination of Radioactivity 





A. 


B. 


Two determinations are made on each sample, one for gross beta, one for 
gross alpha radioactivity. This represents a total of eight determina- 
tions for each original sample. 


Beta activity is determined with an internal gas flow counter operating in 
the proportional region, using argon-methane mixture as a flow gas. Back- 
ground determinations are made before the first sample count each day, and 
then after each two sample counts throughout the day. Determinations of 
counter efficiency are made with a reference standard (thallium-204) at 
least twice daily. Each determination of sample and background count rate 
is made for a total of 1000 counts. 


Alpha activity is determined with a scintillation counter utilizing an 
activated zinc sulfide phosphor. Sample, background and efficiency meas- 
urements are made in the same manner as are the beta measurements. 
Uranium 238 is used as an alpha reference standard. Each determination of 
sample and background count rate is made for a pre-set time of 32 minutes. 


Calculations 





A. 


Results are expressed as micro-micro curies per liter (uuc/1). One micro- 
micro curie is equivalent to 2.22 disintegrations per minute. Four values 
are reported for each sample: (a) beta activity in the solids retained on 
the filter, (b) beta activity in the filtrate (dissolved material), 

(c) alpha activity in the solids, and (d) alpha activity in the filtrate. 
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B. Semple counts are corrected for background and geometric efficiency. 


C. Standard statistical procedures are utilized to compute the 9.9 error. 
The final result is expressed (symbolically) as x t y uuc/l. This means 
that in a series of determinations on the same sample, the value of x 
should fall between x - y and x + y, 90 percent of the time. 


Water Quality Criteria 





Criteria presented in the: following sections can be utilized in eval- 
uvating the quality of water relative to existing or anticipated beneficial uses. 
It should be noted that these criteria are merely guides to the appraisal of 
water quality. Except for those constituents which are considered toxic to human 
beings, these criteria should be considered as suggested limiting values. A 
water which exceeds one or more of these limiting values need not be eliminated 
from consideration as a source of supply, but other sources of better quality 


water should be investigated. 


Domestic and Municipal Water Supply 





In general, water that is used for drinking or culinary purposes should 
be clear, colorless, odorless, pleasant to the taste, and free from toxic com- 
pounds, should not contain excessive quantities of dissolved minerals, and must 
be free from pathogenic organisms. 

Chapter 7 of the California Health and Safety Code contains provisions 
which relate to water: supplies used for domestic purposes throughout the State. 
One of these provisions covers standards for quality of domestic water supplies. 
In essence, this section (No. 4010.5) refers to the drinking water standards pro- 
mulgated by the United States Public Health Service for water used on interstate 
carriers as of March 1946. 

Recently the United States Public Health Service revised its drinking 
water standards. Portions of these new standards are presented herein. The com- 


plete standards, which cover definition of terms, bacteriological quality, 


fi, 


physical characteristics, chemical characteristics, radioactivity, and recommended 
analytical methods, are contained in the March 6, 1962, issue of the Federal Reg- 
ister under Rules and Regulations. 


Mineral Concentrations. The following tabulation gives the limiting 





concentrations of chemical constituents for drinking water, as prescribed by the 


United States Public Health Service. 


UNITED STATES PUBLIC HEALTH SERVICE 
DRINKING WATER STANDARDS 








1962 
Mandatory Limit 
7 Constituent in ppm 
; Arsenic (As) 0.05 
Barium (Ba) 1.0 
Cadmium (Ca) ve 0.01 
Hexavalent chromium (Cr ”) 0.05 
Cyanide (CN) 0.2 
Lead (Pb) 0.05 
Selenium (Se) 0.01 
Silver (Ag) 0.05 
Nonmandatory, but 
recommended limit 
Constituent in ppm 
Alkyl benzene sulphonate (detergent) 0.5 
Arsenic (As) 0.01 


Carbon chloroform extract 
(exotic organic chemicals) 

Chloride (C1) 

Copper (Cu) 

Cyanide (CN) 

Fluoride (F) 

Iron (Fe) 

Manganese (Mn) 

Nitrate (NO3) 

Phenols 

Sulfate (SO,) 

Total dissolved solids 

Zine (Zn) 


nD 
to 


ohoororsdo 
OWA 00 


8 


e 


Mw 


Interim standards for the upper limits of certain mineral constituents 


were adopted by the California State Board of Public Health in December 1959. 


<=8~ 


Based on these standards, temporary permits may be issued for drinking water 

failing to meet the United States Public Health Service Drinking Water Standards, 

provided the mineral constituents in the following tabulation are not exceeded. 
UPPER LIMITS OF TOTAL SOLIDS AND SELECTED MINERALS IN 


; DRINKING WATER AS DELIVERED TO THE CONSUMER 
t (parts per million) 








‘i Permit Temporary Permit 

: : Total Solids 500 (1000)* 1500 

FE Sulfates (SO}) 250 (500)* 600 
Chlorides (C1) 250 (500)* 600 
Magnesium (Mg) 125 (125)* 150 


Fluoride Concentration. The California State Board of Public Health 





has defined the maximum safe amounts of fluoride ion in drinking water in relation 


2 


to mean annual temperature. 


Mean monthly fluoride 








Mean annual temperature ion concentration (ppm) 
50° F 1.5 
60° F 1.0 
70° F - above 0.7 


Hardness. Even though hardness of water is not included in the drinking 
water standards, it is of importance in domestic and industrial uses. Excessive 
hardness in water used for domestic purposes causes increased consumption of soap 
and formation of scale in pipes and fixtures. The following tabulation for 
degrees of hardness has been suggested by the United States Geological Survey. 


Range of hardness expressed 








as CaCO2, in ppm Relative classification 
0 - 60 Soft 
61 - 120 Moderately hard 
121 - 200 Hard 
Greater than 200 Usually requires softening 





* Numbers in parentheses are maximum permissible to be used only where no other 
more suitable waters are available in sufficient quantity for use in the system. 


«9s 


ey 


Radioactivity. As part of its new drinking water standards, the United 





States Public Health Service recently announced limits on concentrations of 
radioactivity in drinking waters. These limits are as follows: 


Recommended maximum limits 








Radionuclide micromicrocuries per liter 
Radium 226 3 
Strontium 90 10 
Gross beta activity 1,000* 


According to the International Commission on Radiological Protection!/ ’ 
tentatively concurred in by the National Committee on Radiation Protection2/ Pace: 
the Radium-226 and Radium-228 activity in water is substantially less than 
10 uuc/1, the maximum permissible concentration of otherwise unidentified radio- 
nuclides in water for individuals in the population at large may be considered to 
be 100 uuc/l. 

For the purposes of the environmental survey of surface water made for 
this report, it has been assumed that the total dissolved and solid alpha activity 


is derived from Ra226 and Ra228 , 


Industrial Water Supply 





Water quality criteria for industrial waters are as varied and diversi- 
fied as industry itself. Food processing, beverage production, pulp and paper 
manufacturing, and textile industries have exacting requirements. However, many 


cooling or metallurgical operations permit the use of poor quality waters. In 





* In the known absence of strontium-90 and alpha emitters. 


iy "Report on Decisions of the 1959 Meeting of the International Committee on 
Radiological Protection (ICRP)." Radiology, Vol. 74, No. 1, January 1960, 
pp. 116-119. 


2/ “Somatic Radiation Dose for the General Population, Ad Hoc Committee of the 


National Committee on Radiation Protection and Measurements." Science, 
Vol. 131, No. 3399, February 19, 1960, pp. 482-486. 
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general, where a water supply meets drinking water standards, it is satisfactory 


for industrial use, either directly or following a limited amount of polishing 


treatment by ‘the industry. 


Irrigation Water 





Criteria for mineral quality of irrigation water have been developed by 
the Regional Salinity Laboratories of the United States Department of Agriculture 
in cooperation with the University of California. Because of diverse climatolog- 


ical conditions and the variation in crops and soils in California, only general 


limits of quality for irrigation waters can be suggested. 


QUALITATIVE CLASSIFICATION OF IRRIGATION WATERS 


a~* 








/ 
/ 


~ Class 1 : Class 2 : Class 3 
Chemical properties : Excellent : Good to : <Injurious to 
: to_good :_injurious :_ unsatisfactory 
Total dissolved solids, 
in ppm Less than 700 7OO = 2000 More than 2000 
Conductance, in 
micromhos at 25°C Less than 1000 1000 - 3000 More than 3000 
Chlorides in ppm Less than 175 175 = 350 More than 350 
Sodium in percent of ; 
base constituents Less than 60: 60 - 75 More than 75 
Boron in ppm Less than 0.5 0.5 - 2.0 More than 2.0 , 





These criteria have limitations in actual practice. In many instances 


@ water may be wholly unsuitable for irrigation under certain conditions of use, 


and yet be completely satisfactory under other circumstances. 


should be given to soil permeability, drainage, temperature, humidity, rainfall, 


Consideration also 


and other conditions that can alter the response of a crop to a particular 


quality of water. 


\ 


Fish and Aquatic Life 





Water of suitable quality and quantity is a fundamental requirement for 
the existence of an abundant supply of fish and aquatic life. It is very impor- 
tant that water quality conditions be such as to maintain an abundant supply of 
food required by fish and other desirable forms of aquatic life. Streams uti- 
lized for the propagation of fish and aquatic life should be free of toxic or 
harmful concentrations of mineral and organic substances and excessive turbidity. 
Extensive field and laboratory studies conducted by the United States Fish and 
Wildlife Service show that, among other things, the water in streams supporting 
a mixed fauna of fresh water fish such as bluegill, bass, crappie, and catfish 
should have the following properties: 


(a) Dissolved oxygen not less than 5 ppm (at least 6 ppm for 
Salmonids) , 


(b) pH range between 6.5 and 8.5, 

(c) Ionizable salts 3 as indicated by conductivity, between 150 and 500 
micromhos at 25° Centigrade, and in general not exceeding 1,000 
micromhos. 

Q (ad) Ammonia not exceeding 1.5 ppm. 

Mineral salts of high toxicity to fish are those of silver, mercury, 
copper, zinc, lead, cadmium, nickel, trivalent and hexavalent chromium, and others. 
Some pairs of toxicants, such as copper and zinc (also copper and cadmium, nickel 
and zinc) are far more toxic when combined than when they occur individually. 
Other toxic substances, when combined, neutralize each other through antagonism 
or chemical reaction (e.g., free cyanide combines with toxic heavy metal cations, 
such as nickel and copper ions, to form relatively havmless metallocyanide 
complexes ). 

The increasing use of household and industrial detergents, as well as 


the expansion in the manufacture and use of agriculture insecticides, poses 


serious hazards to fish and aquatic life. Preliminary studies, for example, 
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indicate that one of the most common household detergents is lethal to relatively 
hardy fish at very low concentrations. This detergent was lethal to fish in fresh 
water at concentrations below 0.1 ppm and below 0.005 ppm in salt water. The in- 

| crease in toxicity in salt water can probably be attributed to the fact that 
marine fishes must ingest water to maintain their osmotic balance. 

Development and use of water resources, including the construction of 
dams for storage of water, frequently affect water temperatures which in turn af- 
fect fish and other aquatic life. Optimum water temperatures for cold water fish, 
such as trout and salmon, normally lie between 32° and 65° Fahrenheit. The cold 
water species are generally intolerant of temperatures above 75° Fahrenheit and 
will seek the lower temperature where possible. Warm water fish such as minnows, 
carp, catfish, perch, sunfish, and bass normally live in water having temperatures 
ranging from near 32° to 86° Fahrenheit. Acclimatization enables certain warm 
water species to live in waters having temperatures as high as 90° Fahrenheit, 


although they will migrate, where possible, to waters below 86° Fahrenheit. 


Chemical Classification of Waters 





Waters are classified, with respect to mineral composition, in terms of 
the predominant ions. Specifically, the name of an ion is used where it consti- 
tutes at least half of its ionic group, expressed in equivalents per million 
(epm). Where no one ion fulfills the requirement, a hyphenated combination of the 
two most abundant constituents is used. Thus a calcium bicarbonate water denotes 
that calcium constitutes at least half of the cations and bicarbonate represents 
at least half of the anions. Where calcium, though predominant, is less than half 
of the total cations with sodium next in abundance, and where bicarbonates are 
more than half of the total anions, the name is modified to calcium-sodium 


bicarbonate. 


Si 








APPENDIX B 


BASIC DATA FOR 1960 
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TABLE B - 4 
ANALYSES OF SURFACE WATER 


CENTRAL VALLEY REGION (NO. 5) 


SACRAMENTO RIVER AT BUTTE CITY (STA. 87a) (cont.) 
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b Loborctory pH. 


o Field pH. 
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except as shown. 


0.0 
0.00 


*®) reported here os 


Water Bronch (USGS); United States Department of the Interior, Bureau of Reclamation (USBR); United States Public Health Service (USPHS) ; Son Bernardino County Flood 


h Annual medion ond range, respectively. Calculated from analyses of duplicate monthly somples made by California Department of Public Health, Division of Laboratories, or United States Public Health Service. 
olitan Water District of Southern Cal 


d Iron (Fe), aluminum (Al), arsenic (As), copper (Cu), lead (Pb), manganese (Mn), zine (Zn), and hexavalent chromium (Cr 


e Derived from conductivity vs TDS curves. 


i Mineral onalyses made by United States Geological Survey, Quality of 


¢ Sum of calcium ond magnesium in epm. 
f Determined by addition of analyzed constituents. 


g Grovimetric determination. 
_ Control District (SBCFCD); Metr 
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NORTH COASTAL REGION (NO. 1) 


Solid Alpha 


| 


| Dissolved Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 











Near 





Stream 





Sta. 
No 








Copco 


Klamath River 


Yreka 


Shasta River 


la 


Fort Jones 


Scott River 


1b 


above Hamburg 


Klamath River 


le 


a 
WA A 


Macdoel 


Butte Creek 


1d 


Po gn yo b> Seam 


Tennant 


Antelope Creek 


le 


Somesbar 


Klamath River 


Somesbar 


2a, Salmon River 


Happy Camp 


Klamath River 


2b 


Klamath 


Klamath River 


Crescent City 


Smith River 


3a 


TABLE B- 6 


RADIOASSAY OF SURFACE WATERS 


NORTH COASTAL REGION (NO. 1) 


(continued ) 


Solid Alpha 


| Dissolved Alpha | 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1960 





Near 





Stream 





Sta. 
No. 








Orick 


Redwood Creek 


3b 


Trinity River Hoopa 


Ty 


Lewiston 


Trinity River 


he, 


Burnt Ranch 


Trinity River 


kb 


McCann 


Eel River 


y) 


Van Duzen River Bridgeville 


5a 


9-13 


Etsel Reservoir 5-5 


above Eel River 5-5 


5b Outlet Creek 


9-13 
3-5 


site 


Eel River, 
Middle Fork 


5c 


Reservoir site 9-13 


Willis Ridge 


5a Eel River 


Scotia 


Eel River 


6 
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TELE Bee Go a on ORRIN 


RADIOASSAY OF SURFACE WATERS 


NORTH COASTAL REGION (NO. 1) 


(continued) 


Micro-micro curies per liter 





| Solid Alpha 


| Dissolved Alpha 


| Solid Beta 


Dissolved Beta 





Date 
1960 





Near 





Stream 





Sta. 





No. 





Miranda 


Eel River, 
South Fork 


7 


Petrolia 


Mattole River 


Ta 


Hopland 


8a, Russian River 


Navarro 


Navarro River 


8b 


Mouth 


Big River 


8c 


_ Kar: 


Healdsburg 


Russian River 


South Fork 


9a Gualala River, 


Guerneville 


Russian River 


10 


5-11 
9-14 


Powerhouse 


Potter Valley 


East Fork 


10a, Russian River, 


Fort Bragg 


Noyo River 


10c 
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RADIOASSAY OF SURFACE WATERS 


CENTRAL COASTAL REGION (NO. 3) 














[Solid Alpha 


Dissolved Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
BS 





Near 





Stream 





Sta 
No. 








Spreckles 


Salinas River 


43 


San Lorenzo River Big Trees Park 


75 


Soquel 


Soquel Creek 


76 


Chittenden 


TT Pajaro River 


5-4 


Bear Valley 
Fire Station 9-7 


San Benito River 


TTa 


=239- 


0.41 ¢ 0.52 


0.08 t 0.45 


3.16 


kok t 3.23 0.00 t 


5-4 


Robles Del Rio 


Carmel River 


83 


Uvas Creek 


96 
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RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 
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Igo 


Clear Creek 


12a 


Hamilton City 


Sacramento River 


13 


2.4e t 3.35 0.23 t O.ke 0.15 ¢ 0.31 


2.25 t 3.35 


2-9 


Hamilton City 


Stony Creek 


13a 


Colusa 


Sacramento River 


13b 


9-12 


Dan 


Stony Creek below Orland Diversion 5-9 


13c 
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RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 


(continued) 


Micro-micro curies per liter 





Solid Alpha 


Dissolved Alpha | 


| Solid: Beta 


Dissolved Beta 





Date 
1 





Near 





Stream 








Sta. 


No. 





Crescent Mills 


Indian Creek 


17a 


Bieber 


Pit River 


1Te 


McCloud River above Shasta Lake 


18 


Likely 


South Fork 


18a Pit River, 
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9-15 


a3 
9-9 


Shanghai Bend 


Feather River 


20a 


0.54 t 0.55 


5° Q.%3 


0. 


0.00 ¢ 2.48 


2.28 t 2.55 


Mouth 


20b = Bear River 


Marysville 


Yuba. River 


21 


Smartville 


Yuba River 


2la 


Sacramento 


22 American River 


TABLE B - 9 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 


(continued) 
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Fremont Ford 
Bridge 


San Joaquin 
River 


25c 


Hills Ferry 
Bridge 


25b =San Joaquin 
River 


Grayson 


26 San Joaquin 
River 
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RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 


(continued) 


Solid Alpha 


| Dissolved Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1960 





Near 





Stream 





Sta. 
No. 








Vernalis 


San Joaquin 


27 


River 


Antioch 


San Joaquin 


28 


River 
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Dam 


3la  Tuolume River below Don Pedro 


Stevinson 


Merced River 


32 


Merced River below Exchequer Dam 


32a 


Kings River below Pine Flat Dam 


33b 


Kings River below North Fork 


33¢ 


TABLE B-9 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 


(continued) 


Micro-micro curies per liter 


[Solid Alpha 


Dissolved Alpha 


| Solid Beta 


Dissolved Beta 








Date 
1960 
11-1 





Near 





Stream 





Sta. 





No. 





0.36 


+ 


0.27 t 0.39 0. 


3.6 


+1 


0.0 


3-7 


+! 


1.5 


33a Big Creek above Pine Flat Dam 


34 


Kings River below Peoples Weir 


Kaweah River 


35 


Bakersfield 


Kern River 


36 
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Lakeport 


Clear Lake 


41 


Lower Lake 


Cache Creek 


ke 


Wheatland 


78 Bear River 


Lower Lake 


Cache Creek, 
North Fork 


19 
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3 
3 
3 
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RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 





(continued) 


Solid Alpha 


Dissolved Alpha | 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1 





Near 





Stream 





Sta. 
No. 








Winters 


Putah Creek 


81 


Big Chico Creek Chico 


85a 


Colusa 


Colusa Trough 


87 


Butte City 


Sacramento River 


87a 
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Mouth 


88c Antelope Creek 


t 0.50 
0.30 t 0.43 


0.00 t 0.33 Os 


t 2.55 1.52 t 2.55 
0.00 t 3.52 


l. 


5-2 


Red Bluff 


Red Bank Creek 


88a 


0.15 t 0.40 


0.64 t 3.53 


5-10 


Red Bluff 


88e Antelope Creek 
88g Paynes Creek 


Red Bluff 


0.10 t 3.50 0.31 t 0.44 0.15 t 0.51 


0.80 t 3.52 


3 


5 


Porterville 


Tule River 


91 


B-9 


TABLE 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 


(continued) 


|__ Solid Alpha 


| Dissolved Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1960 





Near 





Stream 





Sta. 
No 








Mendota 


Delta Mendota 


92 


Canal 


4% 
A OV 


San Luis Ranch 


92a Salt Slough 


Tracy 


Delta Mendota 
Canal 


93 


5-2 
9-3 


Michigan Bar 


9k Cosumnes River 
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95b Thomes Creek 


0.00 t 3.56 0.15 t 0.30 0.23 t 0.33 


3.15 t 3.66 


5-10 


Mouth 


5-2 
9-5 


Terminous 
San Joaquin River Mossdale Bridge 5-5 


99 Little Potato 


Slough 


102 


9-8 


Tracy 


Old River 


103 


5-2 
9-5 


oy je catenins 5 laa Diag 


Ferry 


Clifton Court 


Old River 


104 
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TABLE B-9 
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Ra ates 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) 


(continued) 


| Solid Alpha 


Dissolved Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1960 





Near 





Stream 





Sta. 
No. 








Italian Slough Mouth 


106 


Brentwood 


Indian Slough 


107 


Old River 


108 


Knightsen 


109 —- Rock Slough 


Merced 


lila Bear Creek 


| 
NO 
= 
r 


0.08 t 0.22 


= 0.96 


0. 


Daulton 5-4 2.75 t 3.60 0.00 t 3.53 


Fresno River 


113 


t 0.34 


0.24 t 0.39 0. 


t 3.82 


2. 


8.17 t 3.97 


Buchanan Damsite 5-4 


Chowchilla River 


114 
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RADIOASSAY OF SURFACE WATERS 


LAHONTAN REGION (NO. 6) 


[ Dissolved Alpha | Solid Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1 





Near 





Stream 





Sta. 
No. 








Susanville 


17b Susan River 


Tahoe Vista 


Lake Tahoe 
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RADIOASSAY OF SURFACE WATERS 


(continued) 


CENTRAL VALLEY REGION (NO. 5) 
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CENTRAL VALLEY REGION (NO. 5) 
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(continued) 
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(continued) 
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[Solid Alpha 


| Dissolved Alpha 


Micro-micro curies per liter 


| Solid Beta 


Dissolved Beta 








Date 
1961 





Near 





Stream 





Sta. 
No 








Michigan Bar 


Cosumnes River 


94 


ek £446 0.08 t 0.14 0.42 t 0.37 


0.0 + 4,3 
4.2 £4.8 


5-11 


McConnell 


94a Cosummes River 


Gerber 5-2 


Elder Creek 


95a. 
95b 
7 


this 0.23 $0.34 0.46 t 0.50 


4.6 


+ 7 


1.6 


5-2 


Mouth 


Thomes Creek 


Terminous 


Slough 


San Joaquin River 


Little Potato 


avy, Pee 


tk1 


9.0 


d=) 


Garwood Bridge 


101 


102 


San Joaquin River Mossdale Bridge 


Old River 


Tracy 


103 


Clifton Court 


Old River - 


104 


Ferry 


tA OV 


Italian Slough Mouth 


106 


Brentwood 


Indian Slough 


107 


| 
q 
| 
4 
’ 
‘ 
: 
; 
; 


ee 


a ee ee ee ee ee ee” 5 ae ee 


om 











£n°O = 1T'O €n°O ¢ €E°0 OS 2 t°Ur | eae a ae OTS e4]Sureq UeeYyoNg STTTaoMoyD = HTT 
HS°O = £g°0 TS°O = ££°0 2S Z Hee 9° ; O°? OT-S woz [Neg TeaTy ousetg ETT ' 
LN 
92°00 7 6T'O 92°0 = £0°0 t4-4. ee Eos ote 9-6 PUBTST STTTASpuEW TaaTY PTO ram > 
Ly°O - €S°0 G2°0 % 00°0 O"S- = E°St Ses t's OTS peste yseetp Ieeg  =eTTT 
TE’O 5 HEO L2°0 = £0°0 tes 0:0 ot <a Z-6 e4STA OTY YsnoTs Avspury OTT 
62°O 3 22'0 gz°O 5 2T°O 9° z O°O ti6s £9 Th6 
Zn°O z QE'O g2°0 = 9L°0 0:5 % O°kT 6°h Z SHT TS usesz ya Tuy W@noTs YOY 3s GOT 
G2°O = 2T'O €2°0 = €0°0 1263 0% Tas Be TIt-6 
€n°O + LhH’O 62°0O + 42°0 Ons 2° 6°E = Q°9 hs eBpTig Poomro IaATY PTO gOT 
oydiy Pos | OYdiy peajossiq | Diag PlloS | (548g PeAjossiq T96T ON 
4941] 4ad Sa1uND 0191-0191 949q rt i, mens ‘DES 

















(penutyUOO ) 
(S$ ON) NOTOMY ATTIVA ‘TWHINGO 


SYSLVM JDVAUNS SO AVSSVOIGVY 
6-9 318vl 





i RENEE Cure Rb aE 


" TABLE C= 10 





RADIOASSAY OF SURFACE WATERS 


LAHONTAN REGION (NO. 6) 
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Micro-micro curies per liter 
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